Abstract: Over the past century fossil fuels have provided most of our energy because these are much cheaper and more convenient than energy from alternative energy sources, and until recently environmental pollution has been of little concern. Also sun drying i.e. hot air usage is still the most common method used to preserve agricultural products in most tropical and subtropical countries. In this work, primarily solar air heater is studied along with different designs considerations and different layouts of solar heater. Development of model was done along with testing for different conditions. Experiential results were compared along different conditions. Compare to existing air heater modified heater has 40 % more efficiency. At last CFD is done for above said conditions and these results are compared with experimental results; and it's found that those are well in agreement with each other.
It is common knowledge that solar radiation is unevenly distributed, and that it varies in intensity from one geographic location to another depending upon the latitude, season, and time of day. This unequal solar radiation distribution along the year constitutes the biggest problem when it comes to design a solar collector system in a specific location. Solar energy systems can be classified as; solar thermal systems and solar PV systems. In solar thermal systems, the function of a solar collector is the conversion of solar radiation on its surface into energy (in the form of sensible or latent heat in a fluid, which is passed through the collecting unit). Numerous types of solar energy collectors have been devised in recent years among which SAH is commonly used device. In the earlier phase, various types of SAHs have been designed and tested for certain rating parameters as shown in Figure 1 .1. These SAHs are used for the purpose of, crop drying, space heating, and for regenerating dehumidifying agents. SAHs offer the possibility of providing cheap, low-grade heat, because of their inherent simplicity. [8] . From the point of view of both materials and configurations, there are many possible designs for SAHs. Selective surfaces, Vee corrugated and finned absorber plates are beneficial to achieve a good improvement in the performance of a SAH through natural convection. It has also been observed that solar thermal devices perform better by providing a good energy storage material. Quality TES materials increase the heat storing capacity of a solar device for long hours. These energy storage systems include 'designed containers underground aquifers and 'soils' and 'lakes, bricks and ingots'. In these systems, thermal energy is stored in the form of sensible heat and latent heat. From the engineering and economic point of view, it is important that the designed system should able to supply the energy (round the year) or provide the desired output at the time of requirement. Normally, solar energy systems can perform well for 7 to 8 hr in summer and 4 to 5 hr in winter, consequently it becomes tougher to perform in the off sunshine hours, bad climatic conditions or in the night. Therefore, the lack of robust heat storage systems for solar energy is considered as an important problem that hampers the development and the promotion of solar energy. The efforts have been made to design such a SAH that can be performed well round the year. The present designs is quite different from previous designs either they are hybrid SAHS or SAHS performs on thermal heat storages, individually. The novelty of the system is its improved design with enhanced htherm. It is the first kind of the SAHS which can perform on auxiliary power along with a higher thermal heat storage in any type of ambient conditions at very low cost (i.e., fabrication cost or operating cost). [8] II.RELATED WORK Ravi Kant Ravi et. al.
[1] studied various experimental and theoretical investigations have been considered to enhance the performance of double pass solar air heaters (DPSAHs) provided with performance enhancement techniques i.e. using packed bed materials (PBMs), extended surfaces and corrugated/grooved absorbing surfaces. These studies include the cost analysis, thermo hydraulic characteristics and design of DPSAH. Abhishek Saxena et. al. [2] reviewed article focus on the developments that has followed round the globe in various aspects of solar air heating systems since1877 up to now, with a glimpse of some novel patents of SAHs. The various methods that are used to improve the thermal performance of SAHs such as; optimizing the dimensions of the air heater construction elements, use of extended surfaces with different shapes and dimensions. Foued Chabane et al. [3] in their study, the thermal performance of a single pass solar air heater with five fins attached was investigated experimentally. Longitudinal fins were used inferior the absorber plate to increase the heat exchange and render the flow fluid in the channel uniform. The effect of mass flow rate of air on the outlet temperature, the heat transfer in the thickness of the solar collector, and the thermal efficiency were studied. Experiments were performed for two air mass flow rates of 0.012 and 0.016 kg/s. Moreover, the maximum efficiency values obtained for the 0.012 and 0.016 kg/s with and without fins were 40.02%, 51.50% and 34.92%, 43.94%, respectively. Irfan KURTBAS et. al. [4] in their study, each of the fins, which are in the form of rectangular having two different surface areas, was located on the absorber surface in free and fixed manners. In the first case, the fins were located on the absorber surface in a way to be able to freely move. In the second case, it has been fixed to the absorber surface. Aivars Aboltins et. al. [5] , this research had two aims-1 st: determine the airflow temperature distribution depending on the thickness of the collector air channel and collector length, where the absorber is a steel-tin plate; 2 nd: Search non-traditional (utilized) materials (slices of black coloured beer cans, different size black colour seed boxes made of polypropylene) that could be used as absorbents of air heating solar collectors. From the experimental data were obtained analytical expressions that describe the solar radiation and collector air channel size influence to the flowing air temperature in FPC using steel tinplate absorber. A.J. Mahmood et. al. [6] , the purpose of this work is to construct and test single-pass and double-pass solar air heaters (SAHs) with four transverse fins. These fins were painted dark black and placed transversely to create four equal-spaced sections. In this work, the thermal efficiency and outlet temperature were studied in a geographic area located in the city of Famagusta, North Cyprus. A. Aboltins1 et. al. [7] , the aim of the research is to find the optimal technical solutions, utilized materials as absorbers, operation parameters and power possibilities for a solar collector. Different absorbers of sun radiation, the absorbers' ability and efficiency in air heating solar collector are compared. 0.1 x 0.5 x 1.0 meters long equipment for experimental research into the materials of solar air heating collector was built. R. Vidya Sagar Raju et. al. [9] discusses about the basics of solar drying system along with its importance. The conditions in tropical countries make the use of solar energy for drying food practically attractive and environmentally sound. Dryers have been developed and used to dry agricultural products in order to improve shelf life. Gurpreet Singh et. al. [10] done an experimental investigation of the effect of geometrical parameters of circular transverse ribs on heat transfer of rectangular duct with heated plate having rib roughness on its underside have been reported. The range of parameters for this study has been decided on the basis of practical considerations of the system and operating conditions of solar air heaters. Raheleh Nowzari et. al.
[11] studied the double pass solar air heater; it is constructed and tested for thermal efficiency at a geographic location of Cyprus in the city of Famagusta. The absorber plate was replaced by fourteen steel wire mesh layers, 0.2 × 0.2 cm in cross section opening, and they were fixed in the duct parallel to the glazing. The distance between each set of wire mesh layers is 0.5cm to reduce the pressure drop. The wire mesh layers were painted with black before installing them into the collector. The obtained results show that as the mass flow rate increases, the efficiency of the system also increases. Foued Chabane et. al. [12] in this paper which presents the study of heat transfer in a solar air heater by using new design of solar collector. The collector efficiency in a single pass of solar air heater without, and with using fins attached under the absorbing plate has been investigated experimentally. Due to adding the fins to the interior of an absorber plate, the desirable effect of increasing the heat transfer coefficient compensates for the undesirable effect of decreasing the driving force (temperature difference) of heat transfer, while the attached fins provide an enlarged heat transfer area. In this study, the absorbing plate of solar collector is attached with fins for further improved performance. Foued Chabane et. al. [13] in this paper presents the experimentally investigated thermal performance of a single pass solar air heater with fins attached. Longitudinal fins were used inferior to the absorber plate to increase the heat exchange and render the flow fluid in the channel uniform. The effects of mass flow rate of air on the outlet temperature, the heat transfer in the thickness of the solar collector and thermal efficiency were studied. B. K. Bala et. al. [14] in this paper presents developments and potentials of solar drying technologies for drying of fruits, vegetables, spices, medicinal plants, and fish. Previous efforts on solar drying and recent developments of different types of solar dryers for drying of cereal grains, fruits, vegetables, spices, medicinal plants, and fish in the rural areas of the tropics and subtropics are critically examined in terms of drying performances and product quality, and economics.
III. WORKING
The set up as shown above contents Chamber, Blower (for air supply in duct), Thermocouples (For temperature monitoring at inlet and outlet of duct), Inlet and outlet port, Glass at the top of chamber, Black coating inside the chamber. The blower gives controlled supply of air as per requirement.
The heat through sun rays is collected in chamber which heats the air in chamber and gives output as hot air. The thermocouples are used to measure the temperature at inlet and outlet of duct. Blower speed can be changed and accordingly based on flow rate the results can be taken. The base of chamber is initially kept flat and then longitudinal fins are used. From the Fig. 8 .6 shown below we can see that there is very small difference between CFD and experimental results. The maximum difference is 6.91 % and is acceptable. From these results we can say that the simulation method followed in CFD is correct and is in close agreement with experimental results.
IV. EXPERIMENTAL RESULTS

Fig
V. CONCLUSION -Solar air preheater basics are studied along with literature study. -Various layouts of solar air preheater and designs are studied and enlisted in above report. -Model is developed for solar air heater. -Efficiency is maximum during 12pm-2pm and in best possible conditions it's 23.224%. -A longitudinal fin gives better result than flat plates. -Suggested heater model with longitudinal fins and flexible orientations give 40% more efficiency than existing pre heater model with flat plate and fixed orientation. -CFD and Experimental results are well in agreement with each other and the maximum error found was only 6.91% and is acceptable.
